The Fluorescence Methods to Study Neurotransmitters (Biomediators) in Plant Cells.
Fluorescence as a parameter for analysis of intracellular binding and localization of neurotransmitters also named biomediators (acetylcholine and biogenic amines such as catecholamines, serotonin, histamine) as well as their receptors in plant cells has been estimated basing on several world publications and own experiments of the author. The subjects of the consideration were 1. application of reagents forming fluorescent products (for catecholamines - glyoxylic acid, for histamine - formaldehyde or ortho-phthalic aldehyde) to show the presence and binding of the compounds in cells, 2. binding of their fluorescent agonists and antagonists with cell, 3. effects of the compounds, their agonists and antagonists on autofluorescence, 4. action of external factors on the accumulation of the compounds in cells. How neurotransmitters can bind to certain cellular compartments has been shown on intact individual cells (vegetative microspores, pollens, secretory cells) and isolated organelles. The staining with reagents on biogenic amines leads to the appearance blue or blue-green emission on the surface and excretions of intact cells as well in some DNA-containing organelles within cells. The difference between autofluorescence and histochemically induced fluorescence may reflect the occurrence and amount of biogenic amines in the cells studied. Ozone and salinity as external factors can regulate the emission of intact cells related to biogenic amines. After the treatment of isolated cellular organelles with glyoxylic acid blue emission with maximum 460-475 nm was seen in nuclei and chloroplasts (in control variants in this spectral region the noticeable emission was absent) and very expressive fluorescence (more than twenty times as compared to control) in the vacuoles. After exposure to ortho-phthalic aldehyde blue emission was more noticeable in nuclei and chloroplasts. Fluorescent agonists (muscarine, 6,7-diOHATN, BODIPY-dopamine or BODIPY-5HT) or antagonists (d-tubocurarine for acetylcholine, yohimbine for dopamine and norepinephrine, inmecarb for serotonin) of neurotransmitters that bound with animal receptors fluorescent in blue (460-480 nm) or blue-green (490-530 nm) and usually are bound with the plasmatic membrane of intact cells or with membrane of the isolated organelles studied. In some model cells autofluorescence (belonging to chlorophyll or not, for example secondary metabolites) may be stimulated by exogenous biogenic amines or their agonists and, on the contrary, be inhibited by certain antagonists. The fluorescence data may be applied for the testing in ecological monitoring, medicine and pharmacology.